High blood pressure (HBP) is a health problem world-wide. In Togo, that affection constitutes a more and more preoccupying cause of morbidity and mortality. This study is a prospective one which intended to identify the antihypertensive regimens prescribed and evaluate their effect on patients' blood pressure (BP) control. Out of the 204 patients enrolled (mean: 55.01  12.55 years; sex ratio: 1.3), 112/176 placed on antihypertensive therapy have controlled their BP (38.39% outpatients vs 61.61% inpatients). Related to the sex factor, we didn't observe any significant difference in the BP control. Whereas, the mean median value of BP reduction of outpatients (30.00/15.00 mmHg) (p = 0.001) was half lower than that of inpatients (60.00/30.00 mmHg (p = 0.004)). Thirty five outpatients (81.40%) vs 64 inpatients (92.75%) were placed on combination therapy. The bitherapy was prescribed to 23 outpatients (53.49%) against 27 inpatients (39.13%) while the quadritherapy and more than 4 drugs combination were prescribed exclusively to inpatients (20.29%, n = 14). That quadritherapy induced a significant mean reduction of inpatients' SBP compared to monotherapy (p = 0.043) and to bitherapy (p = 0.004). The favorite combinations were D + CCA, D + ACEI, D + CCA + ACEI and D + CCA + ACEI + CAAD of which the quadruple therapy showed a significant inpatients' DBP control (p = 0.015) compared to D + CCA combination. The combinations including at least one diuretic induced a significant difference between outpatients (median value: 30.000/10.000 mmHg) (p  0.001) and inpatients (median value: 60.000 mmHg/30 mmHg) (p  0.001). The first-line molecules and fixe combinations prescribed in decreasing frequency were among others: hydrochlorothiazide + captopril, nicardipine,  methyldopa for outpatients; furosemide, nicardipine, captopril,  methyldopa, hydrochlorothiazide + captopril for inpatients. Diuretics, CCAs and ACEIs were the 3 favorite pharmacological groups for essential hypertension management in our African resource limited context. Combined to CAAD, they represented the best quadruple combination among inpatients having showed a significant difference in DBP control compared to D + CCA combination.
Introduction
Essential high blood pressure (HBP) is a public health problem world-wide due to its prevalence, its asymptomatic character (at the initial stage of the disease), its chronicity, its cerebro vascular and cardio-vascular [1, 2] , renal complications and its weight in the expenses of health. Many factors among which the low level of adherence for therapeutic schedules, ignorance, poverty [3] [4] [5] , the role of health staff [6, 7] and the complexity of anti hypertensive therapy [8] explain the high rate of the resistance to the treatment.
[12], occupies the best place. However, there are various pharmacological groups with different target, essentially central nervous system, cardiovascular and renal system. Those drugs are used either in monotherapy or most often in combination of 2, 3, 4 drugs belonging to different pharmacological groups hence the difficulty of the choice for a better synergy and a lesser risks. The data of the literature estimate that the blood pressure (BP) of 1/3 of patients is controlled by monotherapy, 1/3 by bitherapy and the remaining 1/3 by an antihypertensive drugs number superior or equal to 3 [8] . The HBP pharmacotherapy associated or not with hygieno-dietetic measures, aims at the reduction of BP, cardiovascular risks (myocardial infarction, cerebro-vascular accident and stroke) [13] [14] [15] without adversely affecting patients' quality of life. It requires a high level of adherence.
That prospective study, the first of its type in Togo and which has very few data in sub-Saharan Africa, intends to identify the antihypertensive drugs as well as the combinations of interest which induced the BP control among patients admitted in CHU-Campus Teaching Hospital of Lomé; to evaluate the role of sex factor and the patients' ambulatory or hospitalized status, to compare the effect of the combinations of different pharmacological groups of antihypertensive drugs on patients' BP control. The study findings would allow to have some pre-requisites for the elaboration of interventions for antihypertensive drugs use and the improvement of essential HBP management.
Method

Eligible Patients
The criteria of enrolment were all patient having consulted or having been referred or hospitalized at the service of cardiology of Campus' Teaching hospital and among whose the diagnosis of HBP has been made (BP higher than the limits defined by the Wold Health Organization (WHO)): 140 mmHg for the systolic blood pressure (SBP) and 90 mmHg for the diastolic blood pressure (DBP); patients were submitted to a check-up and then placed on an antihypertensive drug therapy.
Patients with irregular follow up visits, those whose data collected was incomplete or whose adherence was poor and those that claimed to take in addition to the medicinal treatment a traditional remedy were excluded from the study.
Material
To measure the parameters of interest (blood pressure, weight, size) we used:
-Spengler mercury Sphygmomanometer provided with an armband for adult of 12 cm large, -Spengler Stethoscope, -Height, -SECA Scales with maximum load of 150 kg.
Data Collection Method and Variable of Interest
The present survey was prospective covering a period of one year from February 2001 to January 2002. It was conducted among the outpatients and inpatients attending the service of cardiology of Campus' Teaching Hospital for hypertension conditions. A card of questionnaire allowed us to collect the information concerning the age, the sex, the hospitalized or ambulatory status, the level of the blood pressure before placing them on antihypertensive therapy, the antihypertensive therapy regimens applied to patients and then the level of the blood pressure after placing the patients on single drug therapy or combination therapy. The blood pressure was measured using the auscultatory method. The conditions of measurement were the rest condition, the quietness and without emotion.
The status of hypertension control was classified as controlled and uncontrolled hypertension using the limits defined previously. The mean difference between baseline SBP/DBP and that obtained after placing patients on antihypertensive therapy was calculated. These mean differences were used to compare treated groups.
Study Limits
The patients' age, the ethnic and religion considerations, the factors of risk (obesity, diabetes, lipidic disorder, sedentary lifestyle, stress and alcoholism) as well as the associated pathologies and their number in a same patient have not been taken into consideration in the analysis of the results. The survey was not interested in the undesirable events that could occur in the course of the treatments and the rate of patients' adherence to antihypertensive drug therapy.
Given that the Ethic Committee was not available at the period of the study, the Ministry of the Health authorized the survey.
Statistical Analyses
The treated groups were compared using ANOVA method (Sigma Stat32 software; Jandal Corp, San Rafael, CA): Student t-test was used for the sex factor and the ambulatory or the hospitalized status on BP control; the BP reduction induced by antihypertensive regimens was compared using ANOVA one way for SBP control; one way ANOVA was associated with Kruskal-Wallis on Ranks for DBP control (ambulatory patients); Bonferroni t-test (multiple comparison procedures) for SBP control, Kruskal-Wallis on Ranks and Dunn's method (multiple comparison procedures) for DBP control (hospitalized patients).
The control of the BP by pharmacological class combination of antihypertensive drugs was compared using: one way ANOVA for SBP and one way ANOVA/ Kruskal-Wallis on Ranks for DBP (ambulatory patients); one way ANOVA for SBP and one way ANOVA/ Bonferroni t-test for DBP (hospitalized patients).
Student t-test and Mann-Whitney Rank Sum Test were used to assess the effect of combination therapy including at least one diuretic on mean reduction of SBP/DBP among ambulatory and hospitalized patients.
The difference between the treated groups was considered to be significant if p < 0.05.
Results
Epidemiological Aspect
Of the 204 patients included in the study, 176 were placed on antihypertensive drug therapy; among them 99 were male (56.25%) while 77 females (43.75%) with a sex ratio of 1. Of the 112 patients who controlled their BP under hypertensive treatment, 43 (38.39%) received an ambulatory treatment. The mean median value of both SBP/DBP reductions due to that treatment was 30.00/15.00 mmHg ( Table 1) .
Antihypertensive Therapy on Blood Pressure
Control among Ambulatory Patients Thirty five outpatients (81.40%) were placed on combination therapy of whom 23 were on bitherapy (53.49%) and 12 on tritherapy (27.91%). Eight (18.60%) were on monotherapy ( Table 2) .
These tree antihypertensive regimens were not different regarding the mean and median values of both SBP/DBP reductions ( Table 3) .
The monotherapy made of calcium channel antago- nists (CCA) and the antihypertensive class combinations such as diuretic (D) + CCA, D + angiotensin converting enzyme inhibitor (ACEI), D + CCA + ACEI were comparable in term of the mean reduction of both SBP (p = 0.079) and DBP (p = 0.137) ( Table 4) . Patients placed on combination therapy including at least one diuretic were 34/35 (97.14%). The median value of SBP/DBP lowering was 30.00/10.00 mmHg (p  0.001) ( Table 8) .
The molecules and fixe combinations which were preferentially prescribed in decreasing frequency were: hydrochlorothiazide + captopril, nicardipine,  methyldopa, furosemide/indapamide and bendroflumethiazine + re- Of the 112 patients who controlled their BP, 69 (61.61%) were hospitalized. Among them the antihypertensive treatment induced both SBP/DBP reductions expressed as the mean median value of 60.00/30.00 mmHg ( Table 1 ).
Control among Hospitalized Patients Of the 69 inpatients, 27 were placed on bitherapy (39.13%), 23 on tritherapy (33.33%), 14 on quadritherapy (n = 13) and 4 antihypertensive drugs combination (20.29%) and 5 benefited from monotherapy ( Table 2 ). The combination therapy was applied to 64 patients (92.75%).
The difference in SBP mean reduction was 43.23 mmHg between quadritherapy and monotherapy (p = 0.043), 35 .89 mmHg between quadritherapy and bitherapy (p = 0.004) and 26.18 mmHg between quadritherapy and tritherapy (p = 0.079) ( Table 5 ). The difference of ranks of DBP mean reduction between the four regimens were in Table 5 difference of ranks ( Table 7) . Patients placed on combination therapy including at least one diuretic were 56 out of 64 (87.50%). The median value of SBP/DBP lowering was 60.00/30.00 mmHg ( Table 8) .
The molecules and fixe combinations which were preferentially prescribed in decreasing frequency were: furosemide, nicardipine, captopril,  methyldopa, hydrochlorothiazide + captopril, atenolol/indapamide and clonidine.
All antihypertensive regimens were associated with some dietary measures (sodium restriction, reduction of cholesterol and saturated fat intake, weight loss, moderation of alcohol intake, smoking cessation, and physical exercise practice). 
Discussion
Our series is essentially urban and does not pretend by that fact to represent the whole Togolese population. In our study, men (57.39%) seem more affected by HBP than women (43.18%) with male to female ratio of 1.3:1 while Etuk et al. [16] in Nigeria reported a ratio of 1:1.2. However, the average age of 55.01  12.55 years is a bit higher than the one referred to in the study by the previous cited author (52.6  14.6 years) [16] .
Our study showed that, globally, out of 176 patients placed on antihypertensive treatment, the disease was controlled among 112 (63.64%) patients or 36.36% of resistance to the treatment. That failure rate is a bit lower if we consider the definition of the resistant or refractory HBP: a HBP is said to be refractory when a treatment including hygieno-dietetic measures and the prescription of a drug combination consisting of at least 3 antihypertensive drugs one of which, an adequate dose of diuretic did not succeed in lowering the SBP and DBP less than 140/90 mmHg [17] [18] [19] . In our series, 25 patients out of 72 (34.72%) have been in that figure case.
These results issued from outpatients and inpatients could not be compared to that from Nigeria which situated the rate of BP control among outpatients at 29.0% and 30.5% [16, 20] according to two studies.
Regarding the sex factor impact (hormonal and physiopathological differences) on SBP and DBP reduction on antihypertensive treatment, we did not observe any statistically significant difference between mean and median values of both sexes among outpatients (p = 0.142 for SBP and p = 0.922 for DBP) and inpatients (p = 0.647 for SBP and p = 0.711 for DBP). For lack of data in the literature, our results have not been able to be compared to other studies.
Among patients whose BP was controlled, 38.39% (n = 43) were placed on ambulatory treatment while 61.61% (n = 69) were hospitalized. The comparison of mean median values of SBP/DBP showed a statistically significant difference between treated patients (p = 0.001 for SBP and p = 0.004 for DBP). That difference could be explained by the poor adherence to treatment, the non respect of the hygieno-dietetic measures by the patients on ambulatory treatment.
It is generally admitted that the HBP management starts by monotherapy at an efficient dose which is going to be a substitute for combinations which are recommended in recent tendencies as first line treatment [20] [21] [22] . The bitherapy was at the top of prescriptions having allowed to control the disease in 53.49% of ambulatory patients against 39.13% of hospitalized patients. Only hospitalized patients were placed on quadritherapy or 4 antihypertensive drugs combination with 20.29% of BP control. Indeed, the patients were often admitted urgently in the hospital with a severe or complicated HBP or when through a failure stage of monotherapy, bitherapy or tritherapy, hence the necessity to use more than 3 molecules to control BP. That result confirms the one referred to by Etuk et al. [16] who preconized the monotherapy, the tritherapy or the quadritherapy from moderate to severe HBP respectively.
The predominance of the bitherapy suggests that the prescribers were warned of negative impact to use the combinations of several molecules which could induce side-effects and reduce the adherence to treatment [20] . However, our results confirm the literature data which referred to numerous clinical trials in which the majority of patients needed a treatment with the combination of several antihypertensive agents [8, [23] [24] [25] .
The treated groups placed on hypertensive regimens (monotherapy, bitherapy and tritherapy) among ambulatory patients were comparable regarding the mean values of SBP reduction (p = 0.295) and the median values of DBP reduction (p = 0.576). Whereas, quadritherapy induced a significant lowering of SBP compared to monotherapy (p = 0.043) and bitherapy (p = 0.004) among hospitalized patients. Those results could be explained by a poor adherence of outpatients and a more important resort to quadritherapy in hospitalized patients, whose level of adherence was probably better (61.61% of BP control).
The lack of significant difference of tritherapy compared to bitherapy and to monotherapy among the two categories of patients, could also be explained by the poor adherence of patients. As a matter of fact, the combination of various molecules negatively influences patients' adherence and consequently BP control [26] ; that could explain this apparent lack of difference between the combinations of two molecules compared to monotherapy and of 3 molecules compared to bitherapy [16] or to monotherapy.
The combinations including D + ACEI, D + CCA, D + ACEI + CCA and monotherapy made of CCA were comparable regarding their effect on SBP/DBP control among ambulatory patients. Those combinations including the quadruple therapy and excluding CCA induced no significant SBP mean reduction while the quadritherapy comprising D + CCA + ACEI + CAAD exerted a significant DBP mean reduction (p = 0.015) among hospitalized patients compared to D + CCA-based combination. That finding confirms partially the fact that D + CCA seem the combination the least synergic on both the SBP and DBP because of its partially additive BP reduction [27, 28] . That result corroborates those of other authors [29, 30] who criticize the synergic effect of that combination. Furthermore, it does not count among the "preferred" [15] combinations including ACEI/antagonist of receptor of angiotensin II (ARA II) + D or ACEI/ARA II + CCA combination [15, 23, 31] ; however, that combination is classified as "acceptable" [15] . Among the two categories of hypertensive patients, D + ACEI-based combination was not superior to D + CCA as a partially additive BP reduction combination [32] [33] [34] and CCA as monotherapy, despite the fact that, that combination results in fully additive BP reduction [35] [36] [37] [38] [39] .
In the present study, the bitherapies including D + ACEI and D + CCA-based combinations were the most frequently prescribed; So the patterns of prescription were in accordance with the European revised directives [40] which recommend a diuretic and a CCA or a renin angiotensin system antagonist (ACEI or ARA II) or a CCA and a renin angiotensin system antagonist whereas the Joint National Committee (JNC)-7 of 2003 (USA) usually recommends a diuretic in the strategy associating two antihypertensive drugs [8] .
The tritherapy which came to the second position of prescriptions (two folds in hospitalized conditions) was not statistically more efficient than monotherapy or bitherapy on the BP reduction. According to JNC-7, in case of bitherapy inefficiency, the optimization of doses or combination to a supplementary antihypertensive drug is recommended [17] . The European directives of 2009 decreed the following: When a tritherapy is necessary, the most rational combination seems to be an angiotensin system antagonist, a CCA and a diuretic at efficient doses [40] . As a matter of fact, the BP reduction obtained with vessel-dilating agents (CCA and ACEI) always induces secondary salts and water retention; hence the interest to associate the diuretics, even their effectiveness on SBP and DBP reduction is less compared to ACEI [41] or CCA [16, 41] . Our results agree with European directive: the D + CCA + ACEI combination including 3 major classes of antihypertensive drugs used at the first intention [42] obtained the prescribers preference (12/35). That combination is particularly beneficial to black hypertensive patients; indeed, it has been shown that, that combination improved the BP control as well as the cardio and reno protection [2, [43] [44] [45] [46] . However, in England and in other European countries, the renin angiotensin system blockers are not recommended at initial treatment in the black race patients [47] .
Diuretics were the most frequently prescribed drugs either as a single agent or as diuretic-diuretic fixe dose combination or as combination therapy with other classes of antihypertensive drugs. The combinations consisting of at least one diuretic controlled the BP in 97.14% vs 87.50% for respectively ambulatory and hospitalized patients; such combinations induced a significant BP control among ambulatory patients compared to hospitalized patients (p  0.001 for SBP/DBP). As a matter of fact, the diuretics have an unquestionable interest in oedema and volume overload states. Related to racial factor, our findings corroborate with the data of literature which reported that the diuretics are the most efficient drugs with the vessel-dilating agents such as CCA in the black race patients (Africans, Americans, Sub Saharan Africans) [48, 49] ; In accordance with these data, the two first favorite molecules or fixe combinations prescribed in the present study were: hydrochlorothiazide + captopril and nicardipine for outpatients; furosemide and nicardipine for inpatients. But the works of Etuk et al. [16] in Nigeria showed the superiority of CCA on the diuretics in mo-notherapy.
All the combinations of quadritherapy used consisted of a diuretic. According to Achard et al. [29] , the resort to quadritherapy supposes that the prescriber kept away all the etiology including those of secondary HBP. In that case, the therapeutic procedure will be guided by the analysis of the pressure mechanisms responsible for the resistance to treatment: systolic output, peripheral resistance, sodium concentration, catecholamines activity, renin and aldosterone activity. The same author appends that in principle, despite that analysis, empiricism sometimes remains the single recourse. That empiricism coupled with the difficulty in the management of HBP has been emphasized by other authors: The HBP control remains problematic despite the existence of algorithms allowing to predict the patients' individual response to different groups of antihypertensive drugs [50] ; the variability in patients' individual responses to different groups of antihypertensive drugs [50] ; the therapeutic inertia [8] ; the compensatory responses to antihypertensive treatment [15] ; the non respect sometimes in the implementation of JNC 7's recommendations [13, 51] . Furthermore, the high and more and more increasing number of hypertensive patients despite the enormous progress in term of HBP treatment, remains a paradox [52] .
In conclusion, the results of our study agree with the data of the literature; as the matter of fact, the diuretics, the calcium channel antagonists and the angiotensin converting enzyme inhibitors constitute the 3 groups of the first line antihypertensive drugs in the treatment of essential HBP in our context (patient of black race, ambulatory and hospitalized conditions). The tree pharmacological groups were used in monotherapy, but often in combination with 1, 2, 3 even 4 antihypertensive drugs belonging to other pharmacological groups. However, the D + CCA combination which came to the second position of prescriptions of bitherapy seemed the least synergic. That finding must be taken into account by prescribers. The strategy combining 4 antihypertensive drugs (D + CCA + ACEI + CAAD) used for inpatients reduced significantly the mean DBP compared to D + CCA-based combination. The present study allowed thus to make available important pre-requisites for further additional investigations in order to identify the combinations that is most likely to be beneficial to majority of hypertensive patients.
